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Description 

The present invention relates to a nonwoven fabric composite having a soft, cloth-like texture. More particularly, the 
present invention relates to a multi-layer composite containing a polyolef in nonwoven fabric that provides knit-like texture 
5 and hand. 

The cloth-like hand of natural fiber fabrics is difficult to define by objective, quantitative criteria and, in general, is 
defined in terms of sensory perceptions. Consequently, a tactile evaluation of a fabric is usually accomplished by the 
sensory assessment of a panel of individuals. Some of the descriptive attributes usually associated with describing cloth- 
like fabrics, especially soft cloth-like fabrics, e.g., cotton fabrics, include softness, fuzziness, fullness and warmth. 

10 There have been many attempts to produce nonwoven fabrics of synthetic fibers exhibiting cloth-like hand and other 
desirable physical properties. However, it is highly difficult to design and impart cloth-like textural properties into non- 
woven fabrics made from synthetic fibers since textural properties of synthetic fibers are highly different from those of 
natural fibers. In addition, the need to combine desirable physical properties, including tensile strength and abrasion 
resistance, with the textural properties further complicates the task of producing synthetic fiber nonwoven fabrics having 

is a cloth-like hand. Additional difficulties are encountered when it is attempted to produce cloth-like nonwoven fabrics 
having a knit-like elasticity in that non-eiastomeric synthetic f toer webs do not provide the stretch and recovery charac- 
teristics of knit fabrics, and elastomeric synthetic fiber webs exhibit unpleasant rubbery and tacky textural properties. A 
knit or knit fabric, as known in the art, indicates a fabric formed by interlooping one or more sets of yarns, which has 
stretch and recovery properties and traditionally has been used as a standard construction for certain apparel, e.g., 

20 underwear and hosiery. 

It would be highly desirable to provide knil-like elastic nonwoven fabrics having a natural fiber cloth-like texture that 
are highly useful for producing disposable articles, e.g., diapers, incontinence products, sanitary napkins, hospital-care 
garments, training pants and the like. 

25 SUMMARY OF THE INVENTION 

There is provided a natural fiber knit-like nonwoven fabric composite containing at least one nonwoven fiber web 
layer and at least one elastic layer of an elastomeric material, wherein the nonwoven web layer is joined to the elastic 
layer at spaced-apart locations and is gathered between the spaced-apart locations. The nonwoven fiber web is fabn- 
30 cated from multicomponent conjugate fibers or filaments that contain a first polyolefin component and at least one addi- 
tional polymer component. Desirably, the nonwoven web is a spunbond fiber web, bonded carded staple fiber web or a 
hydroentangled web. In accordance with the present invention, the nonwoven web has a cup crush energy equal to or 
less than about 200 g-mm and a cup crush peak load equal to or less than about 20 g. The elastic layer is, for example, 
in the form of a film, meKblown fiber web, spunbond fiber web, scrim, woven web, thin planar layout of strips or filaments, 
35 or the like, and suitable elastomeric materials for the elastic layer include elastomers of styrenic block copolymers, 
thermoplastic polyurethanes, thermoplastic copolyesters, thermoplastic polyamides, isoprene and blends thereof. 

The present nonwoven web composite exhibits natural fiber knit-like, more specifically, cotton knit-like, texture and 
■ i ,, eipeii> nrnnartioc anH nhv^if^i etrpnnth The knit-like comDosite is hiahlv useful for 

llctliU Willie jjiuviuiiiy my in/ uociw ciaouw ^f-"-" v~ «-** r* 'J ~ — — z> , — - 

elastic outer-covers and side-panels of various articles, such as, training pants, diapers, incontinence products, envi- 

40 ronmental and hospital protective garments, and surgical drapes. 

The cup crush test measurements, which evaluate stiffness of a fabric, are determined on a 9"x9" square fabric 
which is placed over the top of a cylinder having approximately 5.7 cm in diameter and 6.7 cm in length, and fashioning 
the fabric into an inverted cup shape by sliding a hollow cylinder having an inside diameter of about 6.4 cm over the 
fabric covering the cylinder. The inside cylinder is then removed, and the top flat portion of the unsupported, inverted 

45 cup-shaped fabric contained in the hollow cylinder is placed under a 4.5 cm diameter hemispherically shaped foot. The 
foot and the cup shaped-fabric are aligned to avoid contact between the wall of the hollow cylinder and the foot which 
might affect the load. The peak load, which is the maximum load required while crushing the cup-shaped fabric test 
specimen, and the cup crush energy, which can be expressed as 

so p«ak W 



55 (load)i*(distance traveled by the foot) it are measured while the foot descends at a rate of about 0.25 inches per second 
(15 inches per minute) utilizing a Model FTD-G-500 load cell (500 gram range), which is available from the Schaevitz 
Company, Tennsauken, New Jersey. 

The term "multicomponent conjugate fibers" refers to fibers and filaments containing at least two polymeric compo- 
nents which are arranged to occupy distinct sections in substantially the entire length of the f ibers. The conjugate fibers 
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a bondmg process to impart physical integrity and dimensional stability. Bonding iS^tS^^SS^ 
BRIEF DESCRIPTION OF THE DRAWING 

' bicoSt: 1 ^ 

Figure 2 illustrates a composite bonding process highly suitable for the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 
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equal to or less than about 50 g-mm, and a cup crush peak load between about 2 g and about 20 g, more desirably 
equal to or less than about 10 g, most desirably equal to or less than about 5 g. 

Suitable conjugate fibers for the nonwoven webs of the present invention may have varying levels of crimps, and 
the conjugate fibers desirably have an average crimp level of up to about 20 crimps per extended inch, more desirably 

5 from about 3 to about 1 5 crimps per extended inch, as measured in accordance with ASTM D-3937-82. As is known in 
the art, crimps on thermoplastic fibers can be imparted mechanically or thermally, depending on the composition of the 
fibers and the types of crimps desired. Briefly, staple fibers can be crimped by passing fully formed filaments through a 
mechanical crimping device, e.g., a stuffer box or gear crimper, or a mechanical drawing or stretching process before 
the filaments are cut to staple lengths, and conjugate spunbond filaments containing two or more component polymers 

10 of different crystallization and/or solidification properties can be crimped by subjecting the filaments to an appropriate 
heat treatment, i.e., athermal crimping process, during or after the drawing step of the spunbond ffoer spinning process. 
When component polymers having different crystallization and/or solidification properties are formed into a unitary con- 
jugate fiber, the difference in the polymer properties produces strain at the interphase of the polymer components as 
the fiber is exposed to a heat treatment, which causes the fiber to crimp. Of the suitable crimping processes, more 

is desirable are thermal crimping processes since they are simpler and more flexible in adjusting and varying the level of 
crimps in the filament than mechanical processes. 

In accordance with the present invention, the component polymer compositions of the conjugate fibers are selected 
to have different melting points and/or different thermal shrinkage and crystallization properties. Conjugate fibers having 
polymer components of different melting points can be bonded by thermally softening or melting the lower melting com- 

20 ponerrt polymer of the fibers while allowing the higher melting component polymer to maintain the physical integrity and 
dimensional stability of the fibers. The softened or melted component of the conjugate fibers forms interf iber bonds 
throughout the web, uniformly effecting strong interfiber bonds without compacting and thus preserving the soft, cloth- 
like texture of the fiber web. Desirably, the melting point of the lowest melting component polymer of the fibers is at least 
about 5°C, more desirably at least about 10°C, lower than that of the other component polymers. Additionally, the com- 

25 ponerrt polymers can be selected to have different thermal shrinkage and crystallization properties to facilitate the for- 
mation of crimps on the conjugate fibers, as described above. 

Polyolefins suitable for the present conjugate fibers include polyethylenes, e.g.. high density polyethylene, medium 
density polyethylene, low density polyethylene and linear low density polyethylene; polypropylenes, e.g.. isotactic poly- 
propylene and syndiotactic polypropylene; polybutylenes, e.g., poly(1-butene) and poly(2-butene); polypentenes, e.g., 

30 poly(2-pentene), and poly(4-methyl-1-pentene); polyvinyl acetate; and copolymers thereof, e.g., ethylene-propylene 
copolymer; as well as blends thereof. Of these, more desirable polyolefins are polypropylenes, polyethylenes, and blends 
and copolymers thereof; more particularly, isotactic polypropylene, syndiotactic polypropylene, high density polyethyl- 
ene, and linear low density polyethylene. Other polymers suitable for the non-polyolef in components of the conjugate 
fibers include polyamides, polyesters and blends and copolymers thereof, as well as copolymers containing acrylic 

35 monomers. Suitable polyamides include nylon 6, nylon 6/6, nylon 10, nylon 4/6, nylon 10/10, nylon 12, and hydrophilic 
polyamide copolymers such as copolymers of caprolactam and an alkylene oxide, e.g., ethylene oxide, and copolymers 
of hexamethylene adipamide and an alkylene oxide, as well as blends and copolymers thereof. Suitable polyesters 
include polyethylene terephthaiate, poiybutyiene terephthalate, polycydohexylenedimethylene terephthalate, and 
blends and copolymers thereof. Acrylic copolymers suitable for the present invention include ethylene acrylic acid, eth- 

40 ylene methacrylic acid, ethylene methylacrylate, ethylene ethylacryiate, ethylene butylacrylate and blends thereof. 
Among various combinations of the above-illustrated suitable component polymers, particularly suitable conjugate fibers 
contain a combination of different polyolefins and more particularly suitable conjugate fibers contain a polyethylene, eg., 
high density polyethylene, linear low density polyethylene and blends thereof, and a polypropylene, e.g., isotactic pro- 
pylene, syndiotactic propylene and blends thereof. It is to be noted that conjugate fibers containing combinations of 

45 polyethylenes alone may not be particularly desirable in that nonwoven webs produced from these conjugate fibers 
provide low levels of tensile strength and abrasion resistance, similar to polyethylene monocomponerrt fiber webs. 

The polymer component compositions for the conjugate fibers may further include minor amounts of an acrylic 
copolymer to enhance the soft texture of the fibers and thus the fiber webs. Useful acrylic copolymers for the present 
invention include ethylene acrylic acid, ethylene methacrylic acid, ethylene methylacrylate, ethylene ethylacryiate, eth- 

so ylene butylacrylate and the like, as well as blends thereof. The fiber compositions may additionally contain minor amounts 
of compatibilizing agents, abrasion resistance enhancing agents, crimp inducing agents, various stabilizers, pigments 
and the like. Illustrative examples of such agents include acrylic polymer, e.g., ethylene alkyl acrylate copolymers; pol- 
yvinyl acetate; ethylene vinyl acetate; polyvinyl alcohol; ethylene vinyl alcohol and the like. 

A highly suitable process for producing suitable nonwoven conjugate fiber webs for the present invention is disclosed 

55 in European Patent Application 0 586 924, published March 16, 1994, which in its entirety is incorporated herein by 
reference. Figure 1 illustrates an exemplary and highly suitable process 10 for producing a highly suitable nonwoven 
conjugate fiber web, more specifically a bicomponent fiber web. A pair of extruders 12a and 12b separately extrude two 
polymeric compositions, which compositions are separately fed into a first hopper 14a and a second hopper 14b, to 
simultaneously supply molten polymeric compositions to a spinneret 18 through conduits 16a and 16b. Suitable spin- 
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nereis for extruding conjugate fibers are well known in the art. Briefly, the spinneret 1 8 has a housing which contains a 
spin pack, and the spin pack contains a plurality of plates and dies. The plates have a pattern oTopJZ^aStl 
create flow paths for directing the two polymers to the dies that have one or more rows of c^^^S3K32S£ 
■n accordance w.th the desired configuration of the resulting conjugate fibers. 9 

5 20 htn!l r ? n ° f STL* P ^ UC ? ,r ° m thS r0WS 0f the die openin 9 s and is P artial| y inched by a quench air blower 
20 before being fed into a fiber draw unit or an aspirator 22. The quenching process not only partially quenchesTe 
*bers but also develops a latent helical crimp in the fibers. Suitable fiber draw units or aspirator ^r useln meltsJS 

Sa^ 

aspirators of the type disclosed in above-mentioned European Patent Application 0 586 924. Briefly, the fiber draw unit 
2f '"J**" elon 9ate vertical passage through which the filaments are drawn by heated aspirating air erteT^ 

T T ^ Un,t 7116 tem P erature °» air supplied from the heater 24 is sufficient that afterTome 
cooling due to mmng wrth cooler ambient air aspirated with the filaments, the air heats the filamenVtoTiemrTer^e 
requ-red to actvate the latent crimp. The temperature of the air from the heater can be varied to aSSve SSSSZ 
is of cnmp. In general, a higher air temperature produces a higher number of crimps 

dJUHS^Z ™JH M ! KkB ^ endl6SS foraniin0US forming surface 26 *»** is below the ffoer 

2^L^Tf JJ»e.«»n*n»-« ,s ' ,,bars f,om ** e O""** ^ «n» cro depositeci onto the ftinviing surface 26 in a random 

fash.on to produce a oonbnuous web of uniform density and thickness. The fiber depositing process can be assiSS Z 

» *r uumu ;r 30p ^^ 

toTS™ 

The nonwoven web is passed through, for example, a heated roll bonder 36. The web is brought to idler roll 38 and 
flowed to contact w,th the smooth surface of a heated roll 40 to heat the web. Thereafter, the heated wiTs r*Lsed 
trough the pressure n, P 42 formed by the smooth heated anvil roll 40 and a second heated embosSng rail XhlS 
» ontas a plurahty of raised points on its surface. The combination of the nip pressure and the rSTfmm *»tmZ£ 
n* autogenously melt-fuse the fibers of the web at the raised points of the second heated ernboS TuT^Te 
web passes through the n. P 42. The bonded web is passed through a tensioning idler ro.1 46 and^ ZZ IoITcZm 
^t^Perature of the heated rolls 40 and 44and the pressure erf the nb 42 are ^ 

undes.rab e accompanymg side effects such as excessive web shrinkage or fiber degradation VWiileTartSarfy^ 
so pnate ro temperatures and nip pressures are generally influenced to an extent by such parameter *« StSdSb 

I 9 A ™* , 9 1 y 6f * the W6p fibers and *" n, 'P P ressure on ra ««l points of the heated roll can be between 
about 3.000 toabout 180.000 psi. Alternatively suitable bonding processes include 

ss heaSTiv h h^ S ^ COmP ° nent •* have different meltina temperatures, .n a through^ t^de? 

thf S ' ' S aPP,,ed t0 P6nefrate thS Web ' uniform,y heats * e web to a temperature above the melting port of 
fTbt 9 a ?r P ? nent P ° ,ymer 3nd rend6rS Component P ol ^ er ^ melted polymlrtSer! 

hnnnS ^ "'"S-* Cr ° SS " 0Ver P ° intS> thrau9houl * e web ,n accordance with the present invention Z^ohi 

. wSr g r^^^ 

nn.„ Th M° nW0Ven J ayer m3y further eontain minor amoun * of otn * ^t^ 9 ' a ^ synthetic fibers. For example natural 
STnor^e^ 

5 m a t,frS ti ?J ay6r ! i SUi !? 3le , f0r ,h ? Pr6Sent inventi0n Can be produced from a var, 'ety of elastic materials Useful 
Smoll coS ? T ay T inC,Ude e ' aSt0merS 0< StyreniC b,Gck ^P 01 ^' thermoplastic pdyurethaS 
£Zf J? £ P ? !, f ' therm °P las f o Polyamides. isoprene and the like. The styrenic block copolymer elastomeTs 
mclude^yrene^utad.ene/styreneblockcoporymers.slyrene^soprene/styreneblo^ 

pytene/styrene block copolymers and styrene/ethy.ene^ut^ene/styrene block copolymers and suS^nTc^ 
oopolymerelastomersarecommerciallyavailableunderthetrademarkKxaton®^ 
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copolyester elastomers include polyetheresters having the general formula of: 



5 




10 



wherein "G" is selected from the group including poly(oxyethylene)-alpha,omega-diol, poly(oxypropyiene)- 
alpha,omega-dioi and poly(oxytetramethylene)-alpha,omega-diol; "a" and "b" are positive integers including 2, 4 and 6; 
and "x", y and "z" are positive integers including 1-20. Thermoplastic copolyester elastomers suitable for the present 

15 elastic layer are commercially available under the trademarks Arnitel® from Akzo, Inc. and Hytrel® from Du Pont. The 
thermoplastic polyamide elastomers include poiyamide-polyether block copolymers, e.g., those elastomers available 
under the trademark PEBAX® from the Rilsan Company, and the thermoplastic polyurethane elastomers include block 
copolymers containing various diisocyanates and polyesters or polyethers, e.g., those polyurethane elastomers available 
under the trademark ESTANE® from B.F. Goodrich & Co. Of these suitable elastomers, particularly suitable elastomers 

20 are styrenic block copolymers, which have low elastic tensile and modulus and high extensibilities, providing gentler and 
less constrictive elastic characteristics. 

The compositions for the elastic layer may additionally contain processing aids known to be suitable for elastomeric 
polymers, such as lubricants and viscosity modifiers. For example, U.S. Pat. No. 4,663,220 to Wisneski et al. discloses 
a melt-extrudable elastomeric block copolymer composition modified with a viscosity modifying polymer, which patent 

25 is herein incorporated by reference. 

Suitable elastic layers can be in the form of a film; nonwoven web, e.g.. meltblown fiber web or spunbond fiber web; 
scrim; woven web; thin planar layout of strips or filaments; or the like. The elastomeric materials can be processed into 
an elastic nonwoven web of meltblown fibers or spunbond fibers using the above-described processes or can be melt- 
casted to form an elastomeric film using a conventional thermoplastic film casting process. Alternatively, the elastomeric 

30 materials can be spun into strands of elastomeric filaments. Such elastomeric filaments can be woven into a woven 
elastomeric fabric or arranged into a tow or layer of unbonded filaments. A tow of unbonded filaments can be directly 
bonded to a nonwoven fiber web layer in accordance with the present invention to form the elastic composite, thereby 
providing physical integrity to the elastic layer without bonding the elastic layer in a separate bonding step. Alternatively, 
strands of elastic filaments or elastic strips arranged in a planar spaced-apart fashion can be formed into an elastic layer 

35 by, for example, depositing meltblown fibers of a compatible polymer or an adhesive polymer to embed the strands in 
the meltblown fiber web. thereby providing a dimensionally stable elastic layer. The meltblown binder fibers can be elastic 
or nonelastic. However, if a nonelastic polymer is employed, the fibers need to be easily elongatable in order to take full 

Wtvm lia^C VI UIW ^iCwLf-m/ wi miss wImwhv w v ■ w w 

The thickness of the elastic layer may be varied widely. However, it is desirable that the thickness of the elastic layer 

40 is equal to or less than about 35 mils if the layer is in a nonwoven form, is equal to or less than about 1 0 mils if the layer 
is in a film or strip form, and is equal to or less than 250 dtex if the layer is in a thread form in order to maintain a soft, 
flexible texture of the composite. Regardless of the selected physical configuration of the elastic layer, the layer should 
have sufficient elasticity to gather the nonwoven web layer for more than one stretch and recovery cycle and be attachable 
to the web. Although the required elasticity of the elastic layer depends on the physical properties of the nonwoven web 

45 layer, suitable elastic layers for the present invention have an elasticity in the range from about 50 grams to about 500 
grams, more desirably from about 100 grams to about 300 grams, of tensile strength at 50% elongation as measured 
with a 1 inch by 6 inch rectangular strip of the layer material. 

As stated above, the elastic layer is stretched and then bonded to the nonwoven layer at spaced-apart locations in 
a repeating pattern so thai the nonwoven layer can be gathered between the bonded locations when the stretching 

so tension is released. Alternatively, the nonwoven layer can be gathered and then bonded to a relaxed elastic layer. In 
accordance with the present invention, the total bonded area, i.e., the total area occupied by the bonded regions, that 
attaches the nonwoven layer to the elastic layer is between about 6% and about 20%, more desirably between about 
7% and about 14%, of the total surface area of the composite. The elastic layer is bonded to the nonwoven web by any 
suitable bonding means including thermal bonding, ultrasonic bonding, adhesive bonding and hydroentangling proc- 

55 esses. Generally described, a typical thermal or ultrasonic bonding process applies pressure while heating discrete 
locations on the overlaid elastic and nonwoven layers to melt fuse the two layers. For these melt-fusion bonding proc- 
esses, it is important that the polymers of the two layers are at least partially compatible so that the polymers will fuse 
when melted under pressure. In general, it is the elastomeric material that melts and acts as binding agent to hold the 
different layers of the composite. Consequently, the combination of the temperature and pressure of the bonding appa- 
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ratus applied on the composite needs to be sufficiently high enough to at least soften the elastomeric material For 

of the bonding apparatus should be at least about 65°C, which is the softening point of the block copolymer However 
he bond,ng points should not be overly heated so as to prevent the layers of the composite from sticking to the bonding 
5 rolls of the bonding apparatus. s 

The melt-fusion or bonding process of the nonwoven and elastic layers can be betterfacilitated by adding a tackifyino 
agent into the polymer composition of the elastic layer. Any tackifying agent compatible with the elastic polymer and the 
polymer of the nonwoven web can be used, provided that the tackifyingagerrt has sufficierrttherrnal stability to ^ 

in SLST"" 8 'T^c 6 o *" e ' aStiC ^ f ° rmin9 pr0C6SS vari0us tacW W"B agents are well known and are dis- 
10 closed, for example, in U.S. Pat. Nos. 4.789.699 to Kieffer et al. and 3.783.072 to Kbrpman. Suitable tackifying agente 
^udepr^^^^ 

ZVZ^' T ^ H°.T e o o" y aVai ' able SuitablS commeraal Hydrocarbon tackifying agents include RegalrezJ 

hi ta ^J ■ f T?? P T t3Cki,ierS fr ° m ArkansaS Co ' N " J - and suitab,e coramerdal terpene h^roLr- 
bon tacking agents include Zonatac® 501 from Arizona Chemical Co. As an alternative method for bonding tte non- 
15 woven and elasfcc layers, when a sufficient amount of a pressure sensitive tackifying agent is added to the elastic layer 
composrtion, the two layers may be bonded merely applying pressure in the absence of heat 

Tum ( ng to Figure 2. there is illustrated a stretch bonding process suitable for the present invention. An elastic layer 

tZIT 1 T *,? W V r °" 52 thr ° U9h * e ™ P ° f 3 S - r °" arran 9 emen * 55- ^ving stacked rolls 56. 58 in the reverse- 
Spath.FromtheS^ 

2 ?? ? Z 3 T &n f r °" 60 and 3 Sm °° th " wi r0 " 62 - A f irst nonw <»en web 66 is p.aced on top of 

EZFSZ? 10 * e bGnd6r " iP 63> 8nd 3 SeCOnd nonwoven web 70 is P' aced underneath the elastic 

^ The Periphera, Hnear speed of the stack rolls 56. 58 of the S-roll arrangement 55 

s One or both of the patterned calender roll 60 and the smooth anvil roll 62 may be heated and the pressure between 
£ZESn- r J 2 IS "? ra J S6d ^ ° f the Pat!erned r °" ^ be by we " *»»■" mefns to pS 

tT^T^T^Tr Pr6SSUre nip ° f the b0nclin9 ro,,s »• 62 are re,axed and allowed to cool in a holding 

k rnotJn T ?J °' T t0 <M * t C °° lin9 1,16 elastic ,ayer 54 whlto ft is in a st "* ch *d condition. The laminate 

ro^JZZ T° n * COn 2! t,0n SinCe * materia, ,0Ses a " w a proportion of its ability to contract 

from the stretched dimensions when an elastic material is cooled in a stretched condition 

hnt ■SSSf n0nWWen ' ayer 3nd thS e ' aStic ,ayer 3,80 be bonded by intermittently applying an adhesive. e.g. 

° r Pr r Ur6 SenS ' t,Ve adheSiVe ' ° n tenSi ° ned elastiC ,ayer and *« P ,aci "9 n o nw oven web 

clolh^^ 

cloth-like texture and hand, the adhesives can be applied in the form of a nonwoven web of fine denier fibers As yet 
another alternative method of bonding the two layers, if the elastic layer contains intermittent voids there n e g ' 
sSSn to Sans ' ayerS ^ ^ 3 hydroentan 9 ,in 9 P rocess - for disclosed in US." Patent 

h Jr aCC ?l da / 1 f! With ? e l f reSent inven,i0a ^^o^sionstrength between the nonwoven and elastic layers isdesiraWy 

zZlZ TTJJS^ 1 !! * ^ COh6Si0n Str6n9th iS measured on a 2 " x 4 " ,aminate « spiimen which is 
attached to a sWably movabe. flat aluminum platform with a 2" x 2" double sided pressure sensitive tape. Scotch® 
#406. by applying a 60 lbs/in* force for 3 seconds. At the center of the affixed test specimen, a r x double sfded 

o^I? enS,t, H e ■^2? fc J* #4 °* iS P ' aCed> 8nd 80 a ' Uminum ^ havi "9 a r * r,lat ^nace is placed 
over ^e tape and attached to the tape by applying a 60l# force for 10 seconds. Then the attached block is secured 

TJl T P 9 ' S aPP ' ied ° n 1,16 33,11,316 P ' atf0rm until the test s P ecimen delaminates. The cohesion 
strength is the maximum force applied while delaminating the test specimen 

f ih JUTrlr " foUnd tha ! th ! Composite of the P resent inverti °" containing polyolefin conjugate f bers exhibits hatural 
fiber kn,t-l.ke, more specfically. cotton knit-like, texture and hand while providing highly useful elastic properties The 
co^osrteals^ 

-ally perpendcular to the stretch-relaxed direction. Consequently, the natural fiber knit-like composite is highly useful 
™Sf , of various artcles - ^ch as training pants, diapers, incontinence products, envi- 

onmenta. and hcjrta. protect.ve garments, and surgical drapes. An illustrative desaiption of training pants is disclosed 

£ ?Zl I u u- . ?l °?? 61 6t 3L 3nd 6Xemplary desc »P«°n °f diapers is disclosed in U.S. Patent 
4.842,596 to Kielp.kowski et al. Both of the patents are herein incorporated by reference 

Th epresentir^^^ 
for purposes of illustration and should not be construed as limiting the invention. 
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EXAMPLES 

The softness of the composite test specimens was mechanically characterized with the following two procedures. 

Handle-O-Meter test: This test measures a characteristic termed "handle" or softness which is a combination of 
flexibility and surface friction. The Handle-O-Meter test was conducted in accordance with INDA Standard Test 1ST 90.0- 
75, except the test specimen size was 4 inch x 4 inch, using a Handle-O-Meter™ Model 21 1 , available from Thwing- 
Albert Instrument Co. 

Drape Stiffness: This test determines the bending length and flexural rigidity of a fabric by measuring the extent of 
bending of the fabric under its own weight. The Drape Stiffness test was conducted in accordance with ASTM Standard 
Test D-1388, except the test specimen size was 1 inch x 8 inch. 

Example 1 

A 0.4 osy conjugate fiber web fabricated from highly crimped linear low density polyethylene and polypropylene 
bicornponent conjugate fibers having a round side-by-side configuration. The fibers had a 1 :1 weight ratio of the two 
component polymers. The bicornponent f iber web was produced with the process illustrated in Figure 1 . The bicornponent 
spinning die had a 0.6 mm spinhole diameter and a 6:1 LVD ratio. Linear low density polyethylene (LLDPE), Aspun 681 1 A, 
which is available from Dow Chemical, was blended with 2 wt% of a Ti0 2 concentrate containing 50 wt% of Ti0 2 and 
50 wt% of polypropylene, and the mixture was fed into a first single screw extruder. Polypropylene, PD3445, which is 
available from Exxon, was blended with 2 wt% of the above-described Ti0 2 concentrate, and the mixture was fed into 
a second single screw extruder. The melt temperatures of the polymers fed into the spinning die were kept at 415°F, 
and the spinhole throughput rate was 0.5 gram/hole/minute. The bicornponent fbers exiting the spinning die were 
quenched by a flow of air having a flow rate of 45 SCFM/inch spinneret width and a temperature of 65°F The quenching 
air was applied about 5 inches below the spinneret The quenched fibers were drawn in the aspirating unit using a flow 
of air heated to about 350°F and supplied to have a flow rate of about 51 P/min/inch width. The resulting fibers had 
about 2.5 denier and about 5 crimps per extended inch as measured in accordance with ASTM D-3937-82. Then, the 
drawn fibers were deposited onto a foraminous forming surface with the assist of a vacuum flow to form an unbonded 
fiber web. The unbonded fiber web was bonded by passing the web through the nip formed by two abuttingly placed 
bonding rolls, a smooth anvil roll and a patterned embossing roll. The raised bond points of the embossing roll covered 
about 15% of the total surface area and there were about 310 regularly spaced bond points per square inch. Both of 
the rolls were heated to about 250°F and the pressure applied on the webs was about 100 lbs/linear inch of width. The 
resulting bonded web had a thickness of 0.215 inches, and the web had a peak cup crush energy of about 48 g-mm 
and a peak cup load of about 3.4 g. 

A meltblown elastic layer was prepared by meltblowing a blend of about 63 wt% Kraton G-1657, about 20% poly- 
ethylene Petrothane NA-601 (a viscosity modifier which is available from U.S.I. Chemical) and 17% Regalrez® 1126 
utilizing recessed die tip meltblowing process equipment having a 0.09 inch recess and a 0.067 inch air gap. The equip- 
ment was operated under the following condition: die zone temperature about 540°F; die melt temperature about 535°F; 
barrel pressure 580 psig; die pressure 190 psig; polymer throughput 2 pounds per inch per hour; horizontal forming 
distance about 12 inches; vertical forming distance about 12 inches and winder speed about 19 feet per minute. The 
elastic layer had a basis weight of about 2 osy. 

A stretch bonded composite having two outer nonwoven layers and one middle elastic layer was produced with the 
process illustrated in Figure 2. The peripheral linear speed of the S-roll arrangement was about 1 35 feet per minute and 
the peripheral linear speed of the bonding rolls was kept at about 750 feet per minute, providing an elastic layer that is 
about 556% stretched. Two layers of the above-described nonwoven web were fed the nip of the bonding rolls to form 
a nonwoven/elastic/nonwoven composite. The bonding rolls were kept at about 1 1 0°F and the pressure applied between 
the rolls was about 800 psi. The embossing roll of the bonding roll assembly had a bonding area of about 8% and a 
bond point density of about 52 bond points per square inch. 

Control 1 

An undergarment-type 100% cotton knit having a basis weight of about 6 osy which is available from Balfour, a 
division of Kaiser Roth, was washed once in a residential washing machine with ivory Snow detergent, which is available 
from Procter and Gamble. 

Control 2 

A bonded 0.4 osy polypropylene spunbond fiber web of 1 .5 denier fibers produced from the above-indicated poly- 
propylene was produced in accordance with the procedure outlined in Example 1 , except a monocomponent fiber spin- 
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'SXfSJr* T !?" The , P ° ,ypropylene fiber web ha * a peak cup crush energy of about 330 g-mm and a peak load of 
about 157 g. A composrte was produced in accordance with Example 1 using the polypropylene web. 

softn^^™^ 

.cJlf d ?° n ' 3 taCtMe T e ' t6St " as ""^^ ° n *e three fabrics. The panel consisted of 12 members who were 
asked to place a numencal value for each attribute indicated in Table 2. The average of the numerteU values^lrS 
by the panel members for each attribute is indicated in Table 2 numencal values assigned 



o 



Table 1 



Sample 


Handle-O-Meter 


j Drape Stiffness (inches) 




CD 


MD 


CD 


MD 


Example 1 


26.2 


13.2 


1.9 


1.4 


Control 1 


23.6 


11.8 


1.9 


1.1 


Control 2 


>100 


83.0 


4.1 


1.9 



The ; comparisor .between the composites of Example 1 and Control 2 dearly demonstrates that the crimped con- 
jugate ftber web of the present invention provides highly improved softness and flexibility. Furthe n^SSjSi 
^a^t^ -* - control 1 . the cotton kn* indict thatthe^ 



Table 2 



Attribute 


Scale 


Ex1 


C1 


C2 




0.,. 


.... 15 








Thickness 


Thick 


Thin 


3.7 


3.3 


6.1 


Fuzziness 


Fuzzy 


Smooth 


6.7 


5.7 


3.3 


Grainy texture 


Grainy 


Smooth 


2.5 


2.7 


8.6 


Lumpiness 


Lumpy 


Even 


5.7 


1.3 


8.4 


Noise 


Loud 


Quiet 


1.7 


1.4 


2.3 


Fullness 


Full 


Not full 


7.3 


8.2 


10.7 


Warmth 


Warm 


Cold 


6.7 


6.0 


9.6 


Stretchness 


Stretch 


Rigid 


13.8 


7.1 


13.5 



Claims 



apart locations, sad nonwoven layer being gathered between the spaced-apart locations and wher2rT 

sa.d nonwoven layer comprises conjugate fibers which comprise a first and a second polymeric comoonent 

oo^lr'T 1 r PnSin9 3 S6,eCted fr ° m the 9raup COnsisti "9 of Polye%lener P o^op P y°eni 

polybutyenes. polypentenes. polyvinyl acetates, and blends and copolymers thereof- and 

equato^Me^ 

2 ' t ^ ulti - |a y e 7 or ^ osite ° f Cairn 1 wherein said second polymeric component comprises a polyolefin wherein 
the polymers of sa.d f.rst and second components have different crystallization and shrinkage p^S 
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3. The multi-layer composite of claim 1 wherein said first component comprises polyethylene and said second com- 
ponent comprises polypropylene. 

4. The multi-layer composite of claim 4 wherein said polyethylene is selected from the group consisting of high density 
polyethylene, linear low density polyethylene and blends thereof. 

5. The multi-layer composite of claim 1 wherein said second polymeric component comprises a polymer selected from 
the group consisting of polyolefins, polyamides, polyesters, copolymers of ethylene and acrylic monomers, and 
blends and copolymers thereof. 

6. The multi-layer composite of claim 1 wherein said conjugate fibers are crimped. 

7. The multi-layer composite of claim 6 wherein said conjugate fibers have an average crimp level of up to about 20 
crimps per extended inch, as measured in accordance with ASTM D-3937. 

8. The multi-layer composite of claim 1 wherein said nonwoven layer is a spunbond fiber web. 

9. The multi-layer composite of claim 1 wherein said nonwoven layer is a staple fiber web. 

1 0. The multi-layer composite of claim 1 wherein said conjugate fibers have an average weight per unit length of from 
about 1 denier to about 5 denier. 

1 1 . The multi-layer composite of daim 1 wherein said nonwoven layer has a basis weight between about 0.3 and about 
1 ounce per quare yard. 

1 2. The multi-layer composite of claim 1 wherein said elastic layer comprises an elastic material selected from the group 
consisting of elastomers of styrenic block copolymers, thermoplastic polyurethanes. thermoplastic copolyesters. 
thermoplastic polyamides, isoprene and blends thereof. 

13. The multi-layer composite of claim 1 wherein said elastic material layer is selected from the group consisting of 
films, nonwoven webs, scrims, woven webs, tows of filaments, and strands of filaments. 

14. The multi-layer composite of claim 1 wherein said elastic layer is a meltblown nonwoven web. 

1 5. The multi-layer composite of claim 1 wherein said nonwoven layer and said elastic layer are attached to have a total 
bond area between about 6% and about 20% of the total surface area of said composite. 

1 6- A disposable article comprising the multi-layer composite of claim 1 . 

1 7. A training pants comprising the multi-layer composite of claim 1 . 

18. A protective garment comprising the multi-layer composite of claim 1 . 

19. A disposable diaper comprising the multi-layer composite of claim 1. 

20. A natural fiber knit-like composite fabric comprising an elastic layer and a nonwoven layer joined to said elastic layer 
at spaced-apart locations, said nonwoven layer being gathered between the spaced-apart locations and wherein: 

said nonwoven layer comprises conjugate f foers which comprise a first and a second polymeric component, 
said first component comprising a polymer selected from the group consisting of polyethylenes, polypropyienes, 
polybutyenes, polypentenes, polyvinyl acetates, and blends and copolymers thereof; 

said elastic layer comprises an elastic material selected from the group consisting of elastomers of styrenic 
block copolymers, thermoplastic polyurethanes, thermoplastic copolyesters, thermoplastic polyamides, isoprene 
and blends thereof; and 

said nonwoven web layer has a cup crush energy equal to or less than 200 g-mm and a cup crush peak load 
equal to or less than 20 g. 

21 . A natural fiber knit-like composite fabric comprising an elastic layer and a nonwoven layer joined to said elastic layer 
at spaced-apart locations, said nonwoven layer being gathered between the spaced-apart locations and wherein: 

said nonwoven layer comprises crimped conjugate fibers having an average crimp level of up to about 20 
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crimps per extended inch, said fibers comprise a first and a second polymeric component, and said first component 
comprising a polymer selected from the group consisting of poly ethylenes, polypropylenes, polybutylenes, 
polypentenes, polyvinyl acetates, and blends and copolymers thereof; 

said elastic layer comprises an elastic material selected from the group consisting of elastomers of styrenic 
block copolymers, thermoplastic polyurethanes, thermoplastic copolyesters, thermoplastic polyamides, isoprene 
and blends thereof; and 

said nonwoven web layer has a cup crush energy equal to or less than 200 g-mm and a cup crush peak load 
equal to or less than 20 g. 
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